The Brookhaven National Laboratory NSLS X-ray and VUV rings currently use capacitively loaded A/4 Rf accelerating cavities.
Introduction
The NSLS X-ray and VUV storage rings currently use capacitively loaded A/4 resonators as the accelerating cavities.
These cavities require a tuning system with a considerable dynamic range.
The X-ray cavities are run at a power level of 3 KW during the beam fill cycle and are ramped to 50 KW during the acceleration cycle to 2.4 GeV. Although the center electrode cooling water temperature is controlled, the rise in the dissipated power in the center electrode results in an increase in the mean operating temperature. The X-ray cavities have run for some 1500 hours at a power level of 50 KW. Whi le the VUV cavity has run for a much larger period at 10 KW, the continual deflection of the end wal l during cavity tuning operations could lead to fatigue cracking of the end wall welds and vacuum failure. A diaphragm tuner is therefore proposed and is shown in Fig. 1 . A replacement cover for the existing cavities is shown and contains a vacuum balanced diaphragm. This diaphragm is connected to the cover wall with a frictionless hinge at its outer circumference and a slide contact to the inside of the cover beam pipe. Drive motion is arranged by three worm-driven, backlash eliminated nuts and screws with a stepper motor drive.
The proposed lead screw and worm driven nut has a reduction ratio such that one revolution of the stepper motor will produce 0.25 mm motion of the diaphragm. The stepper motor control circuit will be similar to that used to control the hydraulic pressure in the existing crusher tuner and is shown in Fig. 2 A position transducer will also be fitted but will be used for position indication only and will not be part of the control circuit.
In storage rings, the beamline impedance is always a concern, therefore the diaphragm inner slide contact may be changed. An alternative design is shown in Fig. 3 ; other designs are under consideration.
Conclusion
The design of this diaphragm tuner system is proceeding and shop drawings are available. F abri cation of the first unit wi l start shortly. 2787 TRAVEL
